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GROUPING (INSTRUCTIONAL PURPOSES), 

SIXTY SOURCES ON TEACHING METHODS, MOST PUBLISHED 
BET^EN 1958 AND 1964, ARE REVIEWED AS A BASIS FOR POSSIBLE 
REVISION OF COLLEGE COURSES ON METHODS. EIGHT BEAL WITH 
DEFINITIONS OF INSTRUCTION AND TEACHING, FIVE WITH THE 
TEACHER, NINE WITH GROUPING, 15 WITH HEURISTIC METHODS, FOUR 
WITH PROBLEM SOLVING, AND 19 WITH CREATIVITY. A SUMMARY LISTS 
the FINDINGS IN EACH CATEGORY AND THEIR IMPLICATIONS. 

ENTRIES ARE— (1) SKILLED TEACHERS UTILIZE 

teachers NEED TRAINING NOT 
nro! SUBJECT MATTER BUT ALSO IN MANY OTHER ABILITIES AND 

SOCIAL AND LEARNING SKILLS, (3) 
sJAL^ILfiff individual ASSISTANCE AND WORKING IN 

SNOUPS, (4) THE EFFECTIVENESS OF HEURISTIC METHODS 

Chf teacher IN HELPING 

things for themselves, (5) IN EVERY 

Co SE^ CURRICULUM, STUDENTS CAN BE GUIDED 

SEEK ANSWERS TO PROBLEMS, AND THE TEACHER SHOULD AVOID 
PROVIDING THE SOLUTIONS. AND (6) THERE IS A POSITIVE 
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REVIEW OF RECENT RESEARCH ON METHODS OF TEACHING 



By 

Bemad ine Johnson 

Dr . Johnson is on the Home Economics Education 
staff at Texas Women's University, Denton, Texas 



The teacher education curriculum in many colleges and universities 
traditionally includes courses in methods. This investigqt ion was under- 
taken to rind out what research has pointed up in recent years concerning 

methods. These findings could be used as a has I? for the revision of such 
college courses. 

Just what is meant by method: Instruction? Teaching? Dewey 
said that method means an arrangement of subject matter which makes it 
mosz effective in use. Also, method is concerned with facilitating the 
movement through what is to be learned as expeditiously as possible. 

Smith and Ennis(2) define teaching as a system of actions intended to 
induce learning. B. Othanel Smith (3) states: to instruct is to tell or 

to show students how to do something, what the case is, or what is desir- 
able or good to do, and so on, and to engage them in conversation. For 
Smith teaching is a broader term than instruction; teaching includes not 

only instruction but all of the other things a teacher does in the class- 
room. 



Some current conceptions of instruction are: 

1. Instruction consists in providing stimuli to evoke specific 
responses and reinforcing responses by proper reaction to 
them; the program of instruction is then made up of a sequence 
of stimuli punctuated by responses and reinforcements. 

2. Instruction is a process of interaction: the teacher does 

something to the students, the students do something in 
return. As a result of these reciprocal actions, the 
student learns. 

3. Instruction is both interactive and stimulus-response, 

plus common-sense observations, and includes such categories 
as: teacher response to students, pupil behavior and teacher 
activities. 

Smith (3) describes instruction as a form of influence behavior. 

The teacher not only influences behavior but is also influenced by student 
behavior. Instructional behavior may then be said to consist of observing 
diagnosing, acting. Instructional behavior deals with subject matter as * 
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well as with students. 

f In further analyzing influence behavior, Smith (3) lists its 

r components. The teacher asks questions, listens and appraises answers; 

listens to students questions; reprimands, approves, or reacts neutrally 
to students. He tells them how to do something or shows how it is done, 
listens to students tell how to do something or observes their 
; efforts to do it. The operations of the teacher are the means by which 

he arranges or maneuvers the subject matter of instruction. They are 
geared to such outcomes as definitions, explanations, evaluations, and 
classifications. The toacher's strategies are directed to the control, not 
of the subject matter of instruction, but of the total situation in such 
a way that the behavior of the student is directed to a particular end 
which is more or less clearly visualized by the teacher. 

Wright and Proctor (4) classified the content of what mathematics 
teachers say to their pupils as promotiong (a) ability to think, (b) apprecia- 
tion of mathematics, and (c) curiosity and initiative. This calls atten- 
tion to the fact that what the teacher says to the pupil goes beyond the 
exposition of subject matter. Interaction of the teacher and pupils includes 
methods, content- related matters, and development of understandings. 

(5) states that the teaching process, being exceedingly 
intricate, is hedged in with all sorts of pressures: local and regional, 

social and political, financial and professional, to name but a few. 

J • Sti les (6) lists factors influencing instruction: (a) societal 

structure in which the instruction exists, (b) the particular goals of 

® j *^®'"9 served, (c) theories of learning held by those who teach, 

and (d) the maturity level of the students. 

Not only is the teaching process complex because of the many 
pressures influencing it but because no one theory has yet been found 
that satisfactorily explains the learning process. Stiles (6) states 
that the particular theory or theories held by the teacher may influence 
the choice of method and the effectiveness of given instructional pro- 
cedures under specific circumstances. 

I Wallen and Travers (7) explain the origins of teaching patterns. 

The most widely used methods are based either on philosophical tradition 
or on the teacher's personal needs. Philosophies which have influenced 
teaching are the Rogerian theory which suggests that teachers foster mental 
I health and provide some degree of therapy, and the Rousseau concept that 

I development will proceed harmoniously of its own accord if the child is 

^ provided with a suitable environment. The teacher may use the lecture 

; method because he needs to be self-assertive, authoritarian methods because 

[ this IS the way to control students, etc. Other teaching patterns are 

derived from teaching tradition, from social learnings in the teacher's 



i: 



ERJC 












34 



background, from conditions existing in the schooi and community, and from 
Jiientific research in learning. 



• . effort has been made to design methods in terms of established 

principles of learning. Methods have arisen outside of a scientific con- 
text. Research on methods of teaching lack sophistication. Studies com- 
paring the effectiveness of two methods are generally studies comparing 
two largely unknown conditions. ^ ^ 



Wailen and Travers (p state that the era of research invoiving 
the comparison of one teaching method to another seems to be coming to a 
ciose. studies have been undertaken during the iast decade. Th«v 
suggest that workers must sureiy go back, take stock of their position 
and realize that the starting place must be the systematic design of 
teaching methods. They advise that an attempt should be made to design a 
teaching method which makes use of a wide range of learning principles. 
Only then may there be some hope of finding a teaching method that is 
superior to others not systematically designed. 

. Even with such a systematically designed teaching method and the 
best intentions on the part of school personnel, ordinary school and 

are not highly suitable for experimentation. Task and 
method variables ought to be tested under controlled conditions. 

4 .k 4 . ^ us that new methods and materials are like those 

that they are supposed to supersede in that they are based more on 
exhortation and testimonial than on empirical demonstration. 



Certain teachers regularly and predictably produce in children 
learning phenomena along indicated lines— what exactly is it that these 

11'®'^®® *!!® Can this be communicated to others? 

Can creative thinking and problem solving be taught systematically in the 
classroom? y ••• tnc 



The professional teacher will help students plan their work and 
their lives more effectively, see that they engage in thoughtful, creative 
interaction as contrasted with the rote learning of imitative reaction. 

The teacher will become a diagnostician and prescriber for the remedyinq 
of weaknesses, and the fortifying of strengths. He will help students 
correlate, refine, integrate, and interrelate experiences relevant to 
important learning goals. 



The Teacher 

Many studies having to do with analysis of the teacher's job 
operations, interactions, and relationships in the classroom are found 
in recent literature but few concerned with the use of specific methods 
and their effect. Teacher effectiveness and teacher behavior seem to be 
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related and some of the findings have a bearing on teacher education. 

investigations of Ryans (9) have pointed to some characteristics 
of teachers which are likely to be positively correlated or associated with 
teacher effectiveness. A list of these characteristics includes: measured 

cognitive or intellectual abilities, achievement in college courses, 
knowledge of the subject matter to be taught, general cultural knowledge, 
attitudes favorable to students, generosity and tolerance in appraisals 
of other persons, strong interest in reading and other literary matters, 
part I Cl pat ion in social and community affairs, and early experience in 
caring for children and teaching (such as reading to children). Ryan (9) 
warns that these findings should be more useful when results are con~ 
sidered in actuarial context rather than in attenpting highly accurate 
prediction for given individuals. 



Flanders (10) found increased pupil learning to be greatest in the 
classes of teachers who displayed flexible behavior. Flexible behavior 
was described as behavior that reflected predominantly direct or domina- 

1 *^ ^®**^3*" situations, as when the pupil *s perception 

o the goal was clear and acceptable, and predominantly indirect teacher 
influence in other situations. 

Investigation byHeil and Washburne (11) Involving increments in 
pupil learning pointed to a possible inference about the nature of teacher 
behavior. They reported that pupil gains on the Stanford Achievement 
Test, pupils positive feelings, and children's social acceptance of one 

another suggested self-controlling, orderly, and work-oriented behavior of 
the teacher. 



Bowers and Soar (12) concluded from their studies of teacher 
effectiveness that teachers with high social skills rely less on individual 
seat work, assignments in workbooks, individual reading, written work of 
all sorts, and use more activities which involve interaction between pupils 
in other words: more pupil interaction and less of either teacher-pupil * 

interaction or solitary work on the part of the pupils. Skilled teachers 
utilize self-directing small groups of pupils more than do less skilled 
teachers. Self-direction and pupil participation were found to be more 
typical of classrooms of more skilled teachers. Social skills which pupils 
learned (skill in cooperative work and planning) were greater in the class- 
rooms of skilled teachers. 

Turner and others (13) in a series of studies reported that effective 
teachers are persons who are good solvers of problems in a wide variety of 
teaching situations. Results indicated that pupils taught by high scoring 
teachers-^od problem solvers-in grades four and five attained significantly 
greater achievement than pupils taught by low-scoring teachers in the same 

^rdO0S • 



Grouping 



. . studies relative to grouping found in current litera- 

ture in c^arison to the wide use made of various kinds of grouping in 
the schools. Scientific investigation is difficult and conclusions must 

U^g:"an17:;ll^":S.““‘'’“ «ff-tiveness of teaching 

ho 0p°<='’'"sky (14) compared the achievement, as measured 

°f college students in a small class with a 
matched group of students in a large class. Results showed that the students 
in the sirall class made higher scores on quizzes that covered material 

presented in the classroom, but that the two groups did equally well on 
final examinations for which they studied. cquany wen on 

Siegel, Maco^er, and Adams (15) compared the learning outcomes of 
large-group and small-group instruction on the col lege level AchievanAnt 
was measured by the final examination. Students in the large groups did 

*^*’® S"®" groups. Students with high ability performed 
equally we 1 on tests regardless of instructional procedures, i^ereas 

c?asr Tee^e suffered by assignmenJ to a I^ge 

class. Tests in critical thinking and attitude change did not consistLtlv 
favor the experimental large-group instruction. consistently 

Sieael ®'^® s"** effectiveness of teaching, 

Siegel, Adams, and Macomber (16) found no significant difference in thA ^ 

effectiveness of large-group and small-group insi“ction. 

In studying a group of 128 fourth-grade pupils, half worklna in 

triid?wriTrob?im' - '•’"®'-®-®® 

in a sociology course. ^itudent^wto^t^ud”^^ highe?%chi^* 

ment scores than students who studied independently. Also all bin- i-h® 
exceptional student improved when studying in an organized ’group. 

cf-iia. used lecture, discussion and small-group and indeoendent 

a educational psychology. He conclu^ 

that the less sociable students achieved more by lecture and that the more 
sociable students achieved more by the small-group procedure. 

worked a?o«"3?H®L!’!‘‘?r’ ‘hat individuals who 

wrked alone did less well on initial learning tasks than did subieets 

"»asures of transfer 

or groS^ le^'nlrl"“ ^ P®*-f»™ance than did paired 

g?aSe'’‘^ii®sZh 'H '"'•'‘®‘' with fourth-JJade. ?ifeh- 

’ ®"‘‘/'>‘th-grade pupils. The achievement gain apparently due to 
this procedure was significant for grades five and six^no gMn was r^orted 
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for grade four. Reading and language improved in grade six, arithmetic in 
grades five and six, and spelling in all grades. 



Gurnee (22) found 
worked on a common task, 
for grouping. Imitation 
for the superiority of a 
t ions. 



no evidence of social facilitation when a group 
although this has been one of the major arguments 
of more successful group members appeared to account 
group arrangement over individual learning situa- 



Heuristic Methods 

During the past several years much has been written about programmed 
teaching, computer technology, and so forth. Some new terms have appeared 
in isolated items which indicate that there has been a shift from an 
operational base to a theoretical base in the definition of learning 
processes in which inferred processed become the descriptive categories 
of human learning. New methods of instruction have a heuristic basis: 
students are trained to find out things for themselves. 

Henderson (23) tells of two methods used in teaching secondary 
school mathematics. The issue has been that of determining the conse- 
quences of ”tell-and-do” and “heuristic" methods. The former consists of 
the following steps: (1) stating the i tern of knowledge, (2) clarifying 

the meaning, (3) Justifying the item, {k) clinching the understanding 
(often done by having students work problems based on the knowledge being 
taught), and (5) making a transition to the next item to be taught. The 
second method, heuristic or discovery, calls for the teacher to direct the 
student's attention to some data. The student infers from these data. If 
his inference, as evidenced by his verbal or nonverbal behavior, is 
correct, the method terminates. If his inference is incorrect, the teacher 
utilizes the same method with new data or selects another heuristic method 
which will allow the student to converge on the correct knowledge. But 
the teacher does not state the item of knowledge; the student discovers it. 

Cited by Henderson (23) is the unpublished study of Nichols in 
the teaching of geometry. Two groups were taught for the same length of 
time, but one was taught by a dependence approach (tel 1-and-do) and the 
other by a structured search approach (heuristic). On the basis of tests 
measuring various kinds of ability and skills, the researcher concluded 
that the two approaches were equally effective for high school freshmen 
whether of average or superior IQ. Other investigators have measured a 
difference in groups taught experimentally. The evidence has not been 
conclusive so the reader must draw his own conclusions. 

In presenting sets of verbal materials to be learned the problem 
is to organize the first set in order to facilitate the learning of the 
second set. The initial material is known as an advance organizer. 

Ausubel and his associates (24, 25, 26) attacked this problem in a 
series of studies, in one they hypothesized that advance organizers used 
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to increase the discriminabil ity of the two sets would facilitate learning 
and retention. Conparative, expository, and historical organizers were 
used wi th di fferent groups. One group was to compare and contrast 
Christianity and Buddhism, for another group principal ideas of Buddhism 

third, historical and human interest materials on 
Buddhism were presented. On a test given after three days, the group 
^posed to the comparative organizer performed significantly better than 
did the other two groups, it was concluded that unfamiliar material was 
learned and retained to the degree that the existing concept structure 
was clear and stable. After ten days both the comparative and expository 
groups achieved a higher measure of retention than did the historical 
group. It would appear that the effects of the advance organizer are 
limited. The effects seem to be attenuated by prior knowledge, which 
Itself may be acting in some way as an organizing variable. 



Witt rock (27) reasoned that the organizers employed by Ausubel and 
associates served to induce a set that actively engaged the subjects in 
utilizing their prior knowledge. He repeated the studied with slight 
variations in the organizers. Groups were given instructions to compare, 
to compare and contrast, to understand and remember. The two groups 
asked r^pectively to compare and to compare and contrast did signifi- 
cantly better on measures of learning and retention than did the groups 
directed to understand and remembere 



!u literature is discovery learning, which 

McDonald ^8} describes as an omnibus category. A basic characteristic 
IS that of confronting the learner with a problematic situation in which 

«*Jscover a principle, or explain some phenomenon 
Taba (29) says Learning by discovery as pursued today pertains largely to 
cognitive aspects of learning: the development and organization of con- 

cepts, ideas, and insights, and the use of inference and other logical 
processes to control a situation.” 



Discovery learning involves two aspects: the assimilation of 

content of some sort and operations of cognitive processes required to 
organize and use this content. The learner must construct his own 
conceptual scheme with which to process and to organize the information. 
Taba (29) continues: 'Teaching is directed to enabling the learner to 
establish a relationship between his existing schemata and the new 
phenomena and to r^ake or extend the schemata to accommodate new facts 
and events. In doing this the learner has to decenter his current view 
of the situation or of the problem and reorganize his perception of it. 

He must also build a strategy of inquiry.” In discovery learning content 
IS seen not only as an array of facts to be absorbed but as something 
that has structure, namely, a way of organizing detailed facts In the 
light of some concepts and principles. 
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1 "The act of discovery" says Taba(29), "occurs at the point in the 
learner s efforts at which he grasps the organizing principles imbedded in 
a concrete instance or series of instances and can therefore transfer this 
information. The learner can see the relationship of the facts before 
him, he can understand the causes of the phenomenon, and he can relate 
what he sees to his prior knowledge. This point in the learner's efforts 
IS also referred to as the moment of insight." 

Learning by discovery has its proper place among accepted techniques 
available to teachers, states Ausubel (30). For certain designated pur^ 
poses and for certain carefully specified learning situations, its rationale 
IS clear and defensible. Ausubel (30) says that learning by discovery can 
be used effectively when the learner is in the concrete stage of logical 
operation and is dependent both on empirical props and on a preliminary 
phase of intuitive, subverbal insight for the learning of complex 

f ^tractions. It can also be used in the early stages of teaching older 
individuals a new discipline. 



Learning by discovery has obvious uses and advantages in teaching 
the problem-solving technique and methods of scientific inquiry within a 
given discipline and in testing for meaningful comprehension of material 
learned through didactic exposition. To ascertain whether learners 
genuinely understand or have merely memorized a given abstract proposition, 
there are few better methods than to require them to solve problems 
involving application of that proposition. 

Discovery methods are not unique in their ability to generate self- 
confidence, intellectual excitement, and sustained motivation for learning. 
Good expository teaching can accomplish these same objectives. Learning 
by discovery is not the only way of arriving at meaning— much learning 
can be accomplished by other methods, such as deduction, logical inference, 
or some form of exposition by the teacher or even by reading a book. The 
task of the teacher is to provide an appropriate balance between discovery 
learning, which requires depth study, and other types of learning in order 
to assure scope, continues Taba (29). This depth study needs to be 
reserved for points at which new families of concepts or ideas are 
introduced. And, these experiences need to be alternated with types 

which extend information, generalizations, or their application in order 
to insure adequate scope. 

The discoveiy method is time consuming and therefore the scope 
of coverage is limited. However, Bruner (31) tells us that with the 
discovery method one gets greater mileage from learning. Discovery 
methods arc often rationalized in terms of the currently fashionable 
slogan that the school's responsibility is to make every child a critical 
and creative thinker. Ausubel (30) says that the school can help only 
in actualizing its expression in those rare individuals who already 
possess the necessary potentialities. 
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To test the effects of the discovery method, a contrasting method 
must be used, usually one in which some form of direction is given. 

Kersh (32) set up three groups: the first employed guided discovery; the 

second, a di rected- learning approach; and the third, a rote-learning pro- 
cedure. The task was to discover a set of mathematical rules. On 
measures of retention and transfer, the level of performance of the 
guided discovery group was intermediate between the level of the rote- 
learning sample that was highest in achievement and the level of the directed- 
1 earning sample that was lowest. However, more individuals in the gulded- 
discovery group than in the other groups reported using the rules. 

In an experiment with a code-deciphering task, Wittrock (33) asigned 
subjects to treatments in a factorial design as follows: (a) rule given, 

answer given, (b) rule given, answer not given, (c) rule not given, 
answer given, (d) rule not given, answer not given. When measured for 
immediate learning, those given the most direction (those given the rules) 
did show a significantly higher performance level than did the groups not 
receiving the rules. However, the discovery group, which was given neither 

rule nor answer was the only one that had retention scores higher than 
learning scores. 



Proponents of the discovery method argue that a premature verbali- 
zation of the generalization or the rule deprives the individual of the 
essential learning. The learner must be able to reorganize his own 
cognitive structure. If verbalization prevents this, the learner is put 
in the position of absorbing the generalization without necessarily 
understanding what it stands for or how to work it. 



Ausubel (34) states that discovery methods are primarily useful for 
evaluating meaningful outcomes and for teaching problem-solving techniques, 
appreciation of scientific method, and awareness of the sources of knowl- 
edge, but not for transmitting subject matter content. 



Another "new' 



^ 1 -. method with a heuristic basis is inquiry training. 

Of this method. Brown (35) asks: "Which came first, knowledge or inquiry? 
This IS the same silly argument as to which came first, the chicken or 
the egg. The teaching- learning process can begin with either inquiry or 
acquisition." There needs to be a balance but both cannot be emphasized 
at the same time. Also the factor of maturity enters in, what is a 
problem worthy of inquiry for a child would be just common knowledge for 
an adult. Consider the child who is learning how to tie his shoe laces. 
This IS a problem of experimental inquiry for the four-year-old but ouqht 
to have long been reduced to a satisfactory skill for the ten-year-old. 

I *11 developed a program for training in inquiry 

skills with reference to science instruction. He conceives that some 
dissonance is necessary for the development of such skills: a puzzling 

problem, a lack of structure. However, induction of relational constructs 
or discove^ depends on existing conceptual systems in the child. He 
that, under the right conditions, children can acquire the 
ttitudes, skills, and strategies that are fundamental to inquiry 
regardless of the area. ^ 
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In Suchman's investigations twelve classes in a variety of 
elementary schools were exposed to inquiry training. Groups of children 
were shown short films of simple physics demonstrations that pose problems 

uL^rn-H 9™“?® "ere taught scientific principies in^he 

didactic nannw but experimental groups were asked to construct an 

-"f resuits. To do this the children 

5 infromat.on |K>t given in the film; the teacher became the 
« II questions which could be answered by ••yes" 

and «no». By requiring a child to talk, the teacher can get a Clearer 
picture of how he is thinking. The groups did not differ significantly 
on a measure of conceptual growth in physics, inquiry subjects asked ^ 

and analytic. The general ^ic^^^ on appeared 
to be that the inquiry subjects learned to ask more questions of the tvoe 

b7a'lFiu^cJ“factor.'''^^'"®‘‘’ ”®''® frequently confounited 

h-in-.i !" !!l‘® ®f 'Instruction, says Suchman (37), children are 

helped '"three ways to build Inquiry skills: to build a general opera- 

tional schema for inquiry, to practice gathering data and construcUnq 
explanatory syst^, and to evaluate critically their past inquiries,^ The 
something happen which has an outcome he could not have pre- 
dicted. Suchman wants him to take the initiative, to piece together 

w®'' P°”?r. Children who discover that they are 

able to formulate a rule or a law from a series of concrete observations 

dieting and controlling their environment. ^ 

Suchman (36) divides inquiry into four main types of action: 

‘**?“''ery, and verification. No attempt is 
^ children how to invent or adapt conceptual systems. However 

brthi 1 ^ 5 - e‘‘“cat!on Is to creat7an awareness and use ’ 
by the irtividua of his conceptual system. The teacher should be able to 
assist students in the formation of these systems. 



Problem Solving 

p j .i".''®®*?''®'' Pi^blem solving and Its effectiveness, it has been 

found that students were taught to follow a particular method or 
procedur® were actually taught not to think; they used the same procedure 
when givw a different type of problem. Problem solvino is designed to 

Ifoina^nrf'k®® "®®‘‘® ""'■® a<le<i“ately in the basic aspects of 

Ifflirs of fl’®” 5° participate more effectively in the 

affairs of the democratic society to which they belong. 

hac a students instructions to generalize a method of solution 

has a tendency to increase their "set»' or inflexibility toward attackina 
and solving problems. Some studies have shown that students who worked^ 
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on a variety of problems where no single attack was successful learned to 
be risible. However, those who had continued success with one method 
used It rigidly even where it was incorrect. 

it is not usually possible to 

teach a definite procedure for dealing with a problem, others have 
advocated the hard-and-fast sequence of Dewey's (38) phases of reflective 
Kw and analyzing the problem, b. establishing criteria 

by which to judge proposais, c. finding possible solutions, d. evaluating 
proposals in order to reach a solution, and e. planning how to put the ^ 
selected proposal or solution Into effect). ^ 

and Jochem (39) investigated the outcomes of different 
problemsolving discussion patterns in which ideation, criteria, and 
evaluation, were separated or combined and in which the sequence of 

criteria were changed. They found that emphasis placed on 

^orLfion'^of Tk P'*°‘'^®'^solving discussion evidently dampens the 

" 1 seemed to be a greater preference for the idea- 

cnteria-^aluation pattern over the criteria- idea-evaluation pattern. 

^ indicates that talking about criteria apart from definite 
ideas to be judged may be artificial and frustrating. A number of current 

fwld^^^uK"^ manuals advise establishing criteria before attempting to 
find solutions. This appears dubious at best and harmful at worst. 

brainstorming the processes of ideation and evaluation are 

® information concerning the effect of this. 
P**oblems and experimental groups used, brainstorming 

Uons Parnfr?/.!!?'*® solutions and nore good tentative solu- 

Parnes (40) compared the production of ideas across time periods. 
Subjects were instructed to think of as many uses as possible. Their 

uniquenes. More .good ideas were found in the 

foSSd^thaJ^-H^ ”®'®‘‘ ®"‘‘ Hoffman (4l) 

that ideas produced later in the problem-solving process tend to 

be superior to those produced first. Methods for delaying decision- 
making appear to have merit for both individuals and groups. 

application of problem solving can become a 
thought-inhibiting rather than a thought-provoking device. Problem 
solving should dwelop originality and diversity in thinking. A wide 

'’® ®®®‘‘ “ h®'P students develop their 
n abilities in decision making. The teacher's role is to help 

fejfvant knwledge, understand Important values, analyze 

different Jrobl^s!“’ " PossWe consequences in dealing with 



Creativity 

A topic which has attracted recent attention is creativity 
training. A large amount of evidence has been obtained indicating that 
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teachers and school procedures are combining to frustrate and discourage 

any creative tendencies shown by students. The student who is different, i 

imaginative, curious is apt to be regarded as an *'odd-ba11*'. If creativity 

is to be considered an important element to be fostered in our schools, 

substantial changes will need to be made. What is creativity? What are 

the characteristics of creative individuals? What conditions in the | 

classroom will allow for the development of these potentialities? j 



Creativity is the process of sensing problems, forming ideas or 
hypotheses, testing hypotheses, and communicating the results. As 
contrasted to conformity, it is a successful step into the unknown. 
Creativity involves divergent thinking, that is, speculative in that it 
takes off from information already possessed, in contrast to convergent 
thinking which uses information to converge on an already-existing answer. 



The creative person is a fluent, flexible and elaborate thinker, 
states Guilford (42), and he is inclined to be on the impulsive side. More 
than most, he lets his feelings and emotions dictate action, but he is 
also a reflective thinker. He likes to ponder over the nature of things, 
about why people behave as they do. The creative person is also self- 
assertive, self-sufficient, tolerant of ambiguity. He may welcome 
disorder and complexity. 

Taylor (43) summarizes the characteristics of creativity as follows: 
Ability to sense problems is an intellectual characteristic included in 
creativity. Ability to sense ambiguities plus effective questioning 
ability may be important in creative activity. Also, motivational 
characteristics suggested are curiosity or inquiringness of mind, liking 
to think, liking to manipulate and toy with ideas, intellectual persistence, 
need of recognition of achievement, need for variety, effective work habits, 
high energy, and willingness to take long-range risks. 



Other personality characteristics listed by Taylor are: devotion 

to autonomy, more self-sufficient than most people, more independent in 
making judgments, more complex as a person, more self- accepting, more 
resourceful and adventurous, more radical, more controlling of his own 
behavior, possibly more emotionally sensitive, and more introverted but 
bold. 



Torrance (44) describes creative individuals: they can tolerate 

a great deal of ambiguity, do not have a pressing need for immediate 
answers, can tolerate hypotheses of a highly speculative sort. 

Barkan (45) drew some conclusions concerning the developing 
process of creativity through the observations of a small number of 
elementary art classes: Children show greater spurts of growth at some 

points than at others. The degree of growth from first to second grade 
seems to be more dramatic than from kindergarten to first grade. The 
insatiable curiosity of second graders about the "why” and "how" of 
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things changes Into a more alert quest for explanations In the third and 
fourth grades. Most fourth graders tend to be perfect lonistic and easily 
discouraged by adult pressure. 

Little attention has been given to developmental phenomena during 
high school years but most existing evidence Is fairly consistent. 
Investigators report a decline In Imagination functioning between sixth 
and seventh grade and on Into the eighth. There follows a period of 
fairly steady growth until about the end of the high school period at 
which time there Is a leveling off or a slight decline. 



Twelve to fourteen year olds need help In developing specific 
short-range goals and in making a tentative vocational choice around which 
to organize present activities. Young people at this age should not be 
asked to be too different from their peers. 

For fourteen to sixteen year olds much of the Imaginative activity 
seems to be focused on a future career. Adventure Is the keyword for all 
phases of life for both sexes. The youth worries about peer acceptance 
and his fears cause him to avoid situations which Involve exploration, 
testing abilities and such. This Is the time for learning the skills of 
creative problem solving and for practicing the skill of finding ’'third 
alternatives” which are creative solutions, advises Barkan (45). Students 
can be stimulated to list all the things they can and cannot do In 
•’hopeless” situations. 

Sixteen to eighteen year olds need to give the Imagination full 
rein as they sort what Is and Is not Important. Their Interests are 
usually stable enough to be assessed along with special aptitudes. This 
IS a good age for vocational testing and guidance. Adults need to make 
themselves available and to provide provocative "food for thought" in 
classes. Aesthetic Interests and skills should be encouraged. Youths 
need help In finding creative ways to stand by their beliefs and to 
practice their social Ideals. 

MacKinnon (46) compared a number of architects, research scientists 
and student engineers with individuals judged not to be highly creative * 
In these flelds'of endeavor. Measures of art preferences, personality 
scales, and Intelligence tests were used. The subjects, who were rated 
to be highly creative, exhibited a greater tendency to show Independence 
of Judgment, to be more esthetically sensitive (except In the Instance 
of the engineers), to give more expression to the feminine side of their 
nature, and to be open-minded. 

Oneway In which an Individual searches for his uniqueness Is 
through his vocational choice. Getzels (47) found that his highly 
creative subjects gave a greater number of dlfTerent occupations and 
more "unusual” or rare occupations than his highly Intelligent subjects. 

Barron (48), In studying one hundred Air Force captains, found 
that or iginality was associated with traits of Independence of Judgment, 
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need for personal mastery, rebelliousness, disorderl iness, exhibitionism, 
and self-centeredness. 



Getzel and Jackson (49), and Torrance (50) In studies of creative 
students and creativity In the classroom suggest that teachers tend to 
prefer in their classes students with high IQ’s, that Is, with highly 
developed convergent thought processes, over the average student, but not 
to prefer students with highly developed divergent thought processes. 



Sears (51) has shown that there are positive correlations between 
creativity and teachers' rewarding by personal Interest In the child's 
Ideas, accompanied by high frequency of listening to the child. Such 
teaching techniques probably provide an atmosphere In which the child can 
permit himself more leeway In expression of unconventional ideas wlth- 
out the threat of devastating criticism. A condition of creative thinkinq 
fn the classroom, as elsewhere. Is an optimum balance of stimulation. 

The nature of this balance for given students, teachers, and sublect 
matter Is unknown. ^ 



Spaulding (52) attempted to relate attributes of teachers and class- 
room climate dimensions to a number of variables. Including flexibility 
and originality. He recorded teacher-pupil transactions at the fourth- 
to sixth-grade level In a number of schools. According to his measures, 
two teacher styles were negatively correlated to flexibility and originality 

teacher responded primarily to the social and emotional 
qualities of the pupils rather than to their cognitive performance, in the 
second style, the teacher created a formal group- instruction situation, 
fn which teacher control was maintained by shame, ridicule, or admonition. 



Newell, Shaw, and Simon (53) summarized a large body of research 
on computer programming and problem solving. They maintained that creativ- 
ity IS nothing but problem solving In a novel and difficult situation. 

They suggested that not only problem selection but also the process of 
evaluating alternate strategies may be key aspects to creative thinking. 



Anderson and Anderson (54) trained sixth-grade children to produce 
novel responses In the form of unusual uses of familiar objects. The test 
included novel uses of familiar objects that had not been used in training 
as well as some Insight problems that could be solved through use of 
objects In novel ways. The trained subjects performed significantly better 
than the control group on novel uses of objects that had not been employed 
in training, the two groups did not differ on the insight problems. 



Torrance (55) experimented with teaching creative thinking to 
children in the first three grades. He found that In the second and 
third grades, the trained children were consistently superior to the 
untrained children In all his measures of creative thinking. Using 
Osborn's (56) principles for stimulating new ideas (I.e., Instructions 
to produce a large number of Ideas without regard to quality) resulted 
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in fewer responses than instructions to produce interesting, unusual, and 
clever ideas. 

A study by Taylor, Berry, and Block (57) suggests that it is 
the instruction to ‘Met go” and express all ideas that is crucial and that 
doing so in a group may actually have a harmful effect on the process. 

They found that, as compared with twelve nominal groups (i.c., groups 
composed artificially of four individuals each who actually worked alone), 
the performance of twelve real groups (i.e., groups composed of four 
individuals each who actually worked together) was markedly inferior in 
the quantity, originality, and quality of ideas. 

What are conditions in the classroom that promote creativity? 
Anderson ( 58 ) discussed open and closed systems of education and the 
effect of each on creativity. The open system accepts uniqueness in per- 
ception and thinking. Methods used are the seminar, class discussion, 
term papers, experiments, and student projects. The open system permits 
originality, experimentation. Initiative, and invention. The closed 
system is concerned little with originality or invention by the student; 
the concern is mainly with acquiring a body of knowledge and memorizing 
facts. The student has only to learn what has already been discovered 
or agreed upon. He learns to follow directions and to do what he is told. 
It is in this system that the heritage of the race is preserved. 

The closed system, as defined by Anderson, contributes to the 
development of inflexible and noncreative persons. The open system, on 
the other hand, facilitates the development of creative imaginative 
persons increasingly able to change in light of new knowledge and new 
requirements. 

Torrance (44) suggests that it might be helpful to encourage 
children to deal with alternative answers, to put off formulating answers 
until a range of possibilities has been explored. He gives other hints 
about fostering creativity: (1) Creative individuals seem to need 

psychological safety such as is provided in the rules for brainstorming 
where no criticism is allowed during the sessions. (2) Individuals need 
to have experience and skill in the subject area if they are to function 
in a highly creative way: they need to be able to control the syntax 

and techniques of the area in which they are working. (3) Creative 
behavior, like most other types of behavior, should be appreciated when 
it occurs (behavior that is rewarded tends to persist). 

Scofield (59) gives rules for teachers who wish to help pupils 
learn freedom of inquiry and become creative. 

1. Encourage pupils to progress at their own pace. 

2. Permit vr ying approaches by pupils to the subject 
matter. 
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3. Permit pupils to struggle with a problem, try different 

tentative solutions, and experience the final 
exhiieration of solving it themselves. 



4. De- emphasize any need for Immediately giving the "right** 
answer but encourage many trial answers. 

5. Refrain from giving punishment In any form for attempted 
incorrect responses. 

6. ^ not consider rote menorizatlon or Imitation of textbook 
thinking as good learning. 

7. Provide procedures by which evaluation of progress is 
commensurate with ability to progress. 



Scofield continues by emphasizing that creative adults and crea- 

developed by plenty of practice in a classroom where 
the climate is supportive and where each child is given freedom to learn 
by himself with supportive guidance from the teachers. 



If teachers believe that a major concern of 



..It , ciiac a iltdjor concern ot education is to heli 

wh?rh W-! certainly must use the methods 

which will allow each one to develop his creative potential. 

teachlng*!il!d! generalizations regarding the method of 



1. Attitudes and value judgments are relatively unaffected 
by the manner in which the students are taught. 

2. Some students respond better to one method than to another 
depending on their own personality and psychological needs. 

3. Students taught permissively usually do about as well as 

others on objective tests of knowledge at the end of the 
course. 



4. Students tend to be most dissatisfied with a permlsslvely- 
taught course, and experience (especially at the beginning) 
a sense of frustration and lack of achievement. ^ 



5. 



6 . 



As a result of the problem-solving method of teaching 

?n .!!!!? personality growth and an Improvement 

In emotional and social adjustment and self- Insight. 



Individual differences among students are more Important 
than differences of instructional technique in determining 
the educational impact. ^ 
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7. The most effective class Is one In which the content Is 
organized to facilitate team activities, a good rapport 
exists between student and teacher, a considerable amount 
of authority Is delegated to students, and the grading 
system Is designed to encourage Incentives to group 
activity, participation, and responsibility. 



SUMMARY 



Findings based on previous 
discussion 

The Teacher 

Characteristics associated with 
teacher effectiveness are: 

measured cognitive or 
Intellectual abilities (9) 

achievement In college 
courses (9) 

knowledge of subject matter 
to be taught (9) 

general cultural knowledge (9) 

attitudes favorable to 
students (9) 

generosity and tolerance In 
appraisals of other persons (9) 

strong Interest In reading and 
other literary matters (9) 

participation In social and 
community affairs (9) 

early experience In caring for 
children and teaching (9) 

self-controlling, orderly, and 
work-oriented behavior (11) 

flexible behavior (10) 



Implications for teaching home 
economics 



In preparing for teaching, knowledge 
of subject matter Is Important 
but a number of other factors 
appear to help to make effective 
teachers . Persons who will be 
in a vocation where they deal 
with people, and especially those 
In teaching, would do well to get 
many kinds of experience In par- 
ticipation and leadership. These 
Include participation In school, 
church and community affairs, 
working with others in committee 
work, holding office In small and 
large organizations and fulfilling 
responsible positions as a follower 
as well as a leader. 

The teacher should be aware of her own 
goals as well as those of her 
students. She should not force her 
goals on students and should move 
cautiously In giving guidance when 
student goals are unclear. 

Teacher example Is more apt to be 
followed than teacher exhortation 
so It would behoove the teacher to 
see that she acts as students 
should learn to act. 
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high social skills (12) 

good problem-solving 
ability (13) 



Skilled teachers utilize self- 
directing small groups (12) 



Grouping 

^iz€j_qf jcljs^; 

Students in a small class 
made higher scores on quizzes 
that covered material presented 
in the classroom (14) 

Students with low ability some- 
times suffered by assignment 
to a large class (15) 

£aj,r2n^ or^grqupj,njg: 

In sociology class, students 
who studied in groups made 
higher achievement scores than 
those who studied independently (18) 



Less sociable students achieved 
m»:/re by lecture and more sociable 
achieved more by small group 
study (19) 



Students follow the example of the 
teacher and will gain not only 
in social skills but will be 
better able to work cooperatively 
and be self-directing. 

In preparing for teaching, emphasis 
should be given to practice with 
small groups and possibly with 
having groups work in different 
ways. Having every student do the 
same thing at the same time is not 
being flexible. Following the 
needs of individual students and 
allowing each to work at his own 
rate and in his own way will help 
him learn step by step to be self- 
di rect ing. 



Teachers of home economics might 
consider this an indication that 
pupils profit from individual 
assistance or perhaps from some 
personal contact with the instructor. 
If classes need to be large, some 
of the work might be accomplished 
through groups. 



The teacher might assign groups for 
study periods. (Earlier research 
showed that students worked 
better with groups of their own 
choosing.) 

Rea Hz ing that some students profit 
from lecture, the teacher could 
use this method occasionally 
where subject matter lends itself 
to this method. 
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Students who practiced 
[ initial learning tasks in pairs 

[ or groups of four did better than 

[ those who worked alone. Individual 

[ learners gained more on measures 

[ of transfer (20) 



Imitation of more successful group 
members appeared to account for 
the superiority of a group 
arrangement over individual 
learning situations (22) 



Heuristic Methods 

The effectiveness of heuristic 
methods appears to depend on 
the skill of the teacher in 
drawing out the students to 
find out things for them- 
selves (23) 

Advance organizers seem to help 
in learning if the organizer is a 
part of prior knowledge of the 
student. Comparative and exposi- 
tory organizers enhance retention 
( 24 , 25 , 26 ) 

Retention seems to be greater when 
students must search for answers 
( 27 , 33 ) 



Premature verbalization of the 
generalization or rule deprives 
the student of the essential 
learning (30, 31) 



o 




In working out answers to problems 
small groups might gain more In 
the various areas of home economics: 
clothing construction, adequate 
food for the family, play school. 
Interior decoration, and others. 

Once some answers have been found 
by members of a group, a student 
would do better to work individually 
to transfer the learning' as in a 
"practical” exam or in doing a 
home experience. 

It would be advisable to change the 
personnel of the groups so students 
would have the opportunity to 
experience and imitate successful 
group members. 



The teacher should allow time for the 
students to get their own answers. 
She must remember that it would be 
faster to give them the answers 
but the information may mean more 
if they "discover" it. 

Background information in such areas 
as: nutrition (findings about food 

elements, stories of discovery 
of vitamins, stories about various 
foods) nutrition in time of cave 
man and today, child care then and 
now, home furnishings, compare and 
contrast in 19th and 20 centuries 
can be used. Have students search 
for background material needed for 
these and others. 

Students should be led to state the 
rule or generalization involved 
when they reach the moment of 
"insight" for it is only in this 
process that the information 
becomes meaningful to them. 



Discovery learning in- 
volves two aspects: assimilation 

of content and operations required 
to organize and use this content 
(29) 



Problem Solving 

Students who learned to solve 
a variety of problems where no 
single attack was successful 
learned to be flexible. 

Emphasis placed on value and 
quality during problem-solving 
discussion seems to dampen the 
expression of ideas (39) 

Talking about criteria apart 
from definite ideas appears to 
be artificial and frustrating (39) 



In brainstorming, more good ideas 
seem to be produced during the 
latter part of the session (40, 41) 



Creativity 

Characteristics of creative persons: 

fluent, flexible, 
elaborate thinker (42) 

self-assertive, self- 
sufficient, tolerant of 
ambiguity (42) 

curiosity or i%qui ringness 
of mind (43) 



In asking questions the student is 
becoming more fluent and questions 
asked indicate to the teacljer the 
extent of learning that is taking 
place. The student is also learn- 
ing a process which will be useful 
to him when the teacher is not 
there to guide him. 



In every area included in the home 
economics curriculum students can 
be guided to seek answers to 
problems. The teacher should avoid 
providing solutions but should give 
the pupils freedom to search for 
them. Freedom of discussion of 
solutions can be allowed with the 
teacher pointing out reasons for 
choices. 

A variety of problems should be used 
so that no single method of attack 
will be successful. 

Plenty of time should be allowed for 
ideas to develop. The teacher 
should not expect all ideas to be 
good ones, but these may lead to 
better ones. 



The teacher should encourage students 
to deal with possible solutions, 
allow time for speculating with 
these, and wait for an answer 
until many possibilities have been 
^amined. She should guide students 
in evaluating alternate answers. 

She should allow for flexibility in 
dealing with subject matter. 



liking to manipulate or 
toy ^ >,h ideas (43) 

intellectual persistence (43) 
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Recognition should be given for 
ideas and possible solutions. 



need of recognition of 
achievement (43) 

resourceful and adventurous 

m 

emotionally sensitive (43) 

toleration of highly 
speculative hypotheses (44) 

There are positive correla- 
tions between creativity and 
teachers' rewarding by 
personal interest in the 
student (51) 

Not only problem selection but 
also the process of evaluating 
alternate strategies may be key 
aspects to creative thinking (53) 



The classroom atmosphere should 

a1 low each student to be accepted 
and to be aware that he will not 
be shamed or ridiculed if his 
responses are unusual . 



The open system of education Methods used in the open system would 

permits originality, experimentation, be seminar, class discussion, 
initiative, and invention (58) term papers, experiments, and 

student projects (58) 
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